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^Hf4= «t £^A|3|Q| EES ^^11 }H£A|3|fe "$\&BD\ ¥H Sj^ * 0|2j 3 s UK* * AIZJ- a^gfBOl 

JHAISCh » tt90ll dfe ¥I#S3I ¥H fflSfe. fHiEj, S^XilCH S^3|« =?ti\o\Q\ 

mm mo\ms.m =?m&i- »a. ^ a* j$\o\si^$= ^i^e^i f° ass 

n^?-l a (Power on) 2iD\Q\\ S*3|2|- ¥°I£I A^O|2] S^g SH 4:32] AlSgef §3^1 ¥HHEi01l 

S38KHU *5ilH£¥EI %molH 0\m ¥HHEiB S^»Q. CDdUH D>^?-l S ^JlOil 9\&m 

J\ ^H^ (Open) 9 & EH Oil AH AiaSS* SS^^f f5 gE) o|| ggg:>|U ^HgEIS^EI giSEJHS 

^EF^ SfOI mZ\ OI¥OUIfe §§01 21CK.SES SJ& ^»40l- ^Oil^r 191441 & EH Oil A] ¥i^ LH 

2] 2 6^E§ S6H oa^ £#M 1S2£M1 = ¥5 CH-Sj^S inOI*(Phase Noise) BI Jl^Ir 

^(Reference Spur)* ^ 2i£r SSOI 21 Q. 



^ US 3 #AHB ^gOIIAH £]g£ll=r £S§ 2Q .SSol 01 6H B\D\ $\6lO\ ^ £3^ ZI^Hl ^§01 XHSSD. 
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£ 2^ B tttSSIS ^AlOllCHICDa fl«g:>l U^2| M^£OICh 

£ 3 * £ 4^ £ 20II £A|Q ^E>4> Bf XII0isJ^21 .3I16IAI0IIB UEflAte s|^£Oia. 

£ 5 S £ 6£ £ 2011 £A|£! ^U}^ ^ XilOisJ^^j Xii2^A|0jie UEIUtfe SIS£Oia. 



ataoi &' saw* 

B ig8 «#S2I ¥^ (Phase Locked Loop) SJ^Oil 31°^, ^31 ^Hf4^ ^ AIZJ8 S^APIffl 

mm JH4!Ai5it «»S5i f ° as » oi£i ^e^ «t ai« a^sBoii as 201a. 

«"#S3| ¥H fflS'fc D\^m^ a^2f aaai-OI »a:?l(Voltage Controlled Oscillator, VC0)^¥Ei El£°»£j^: 
tim.9\ 9\&m UI516KM 3 ¥I#S S^l A|9|fe Sa A|±S!S D9» SSOil MiSa. S^2J §2H°J 

?i^e^i a-st £ 1011 £ais tu» »oi, ?\^m^ am(fr)2* eih^m^ as(fv)si was dinmoi ?i 

dtft* 3*3tfe SiPtdl), ¥°^£1(Loop Filter)(13), 6!fi(fo)a tt»»ffl *HHH(13)2|- ft 

«!3&(Vc)0ll SB8}0| ' <M^(fo)2J ^»4*« ^HAI^Ifc a^JllOl i^a 31 (Voltage Controlled 

Oscillator, VC0)(15), ^ ±&2\ ^^§(N)S ft^M^ am(fo)S S^SKX ^ti ni£^M^ a 

£(fv)£A| jgi§8fe S^KDivider )(17)M S»SK)|- ^aSQ. 

BH £ 1011 £A|B g£H°l ?f^e^l ¥H sJ^CHIAH ^Ej-4- at A| 21 (Frequency Lock Tlme)M SOPI ^6H BB^I 
SGII 01 as ^Hf4^ AIZIM S^SI ^ft 4- Sife B1J0I £1^03 CQ24-AH ^Ef4= aj- A| 21 M CH ^ 4^ 

at aaoi fi?ea. 



ifd^A-i e uaoi oiMxwt 31^3 auaite. ^ni^ a* aizim a^APioi se» mashs 

¥H SJ^M HI§8Fb CHI »». 
fc EH HO. 



^01 ^it^i 31- x-ii 11 g^oPi s ^soii cLfe ?i^e^i ¥° siib. s#^i, a^x-uoi-^a 

J\ . ^^^IS ^bl6K3 ^81 ^ XII OisJ^ (Fast Frequency Lock Control Circuit)^ ^blo^ ^ 
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§2§ BO. 



#71 o|av gS ;i^ D\^m^ EiE^e'sj ?i#8 uimsm "a*BO. #7i in^ 

2* flIOiaSfe #71 ?l#g7| SJ^°J Ef^^l B( Power on) £71-011 #71 2^712} #71 ¥HHEH M0\9\ 

S2 Aiase saws #7i ^hseioii ssshhu #7i ?h^e^^e-i ^*em 01* #7i ?i 
^ a»jia #71 fHiEii hWbo\ #7i eqx\o\ »a7i-t s^m^ yii washffl."#7i »H«a2i '»« 
•aawi gasfoi #71 tiaa. ^m^e .^haizio. #7.1 s^ott *^«s-j&r7i &m. 

m s^sfoj s?e e^.6jma #71 hie^m^ 6Js^ai hisbo. 

met sis. s^aimim ojsh. #71 .^m^ ^ xhoisis^. Hn^iffiaeHM hboi s^sfe saws!, #7i 
§a#^2j ob.uj- #71 m^ma mo\o\\ s^g^ ai£«a. #7j ?j'^si^2t #7i A>oioii s^?ste 

HI2£?ia. S gj^ Gil 01 EH 3* HIOiM^ <MS0i! 898(01 , #7| ^§2] AI ZJ-^ehCHi #7| »U^fl»» ~£A|5MH 
#71 XHI2^^ XI M fiHA|3|-ffl #71 ^§2J AI2J *0llte #71 Xil1^?ixlS 2HAI3IH #7| M2^«M« .SA|9|fe 

hichsism ?uibo. 

#7| gj^ aioi&fe #7i s^-sai- saia.QioiEre! 201 yfgsjsi^, #7i aioiss! -&!fife #7i 7is 

SUB 6J^oi 54 oi b^5|o(a. SEB #71 XjlCH^i^fe #71 ?I#§7I ^B. sj^LHOII ^b|£l^ ^ £ 

m 3\s&9 oissw ^as= 201 .a^siw, #71 §a^s #71 «# ss7imoii ?uist s.sfgni 01 

S8KH ^BSl^ 201 bH*£!6frO. ; . 

wssib ^ai 011 oil o}^, #7i ^dh* m aioiasfe. an^ieaeNHi seoi s^a^ aiiaaws. 

#7| H1 13 3*93 EfBBI #7| ^HSEH AM Oil XM^Xl, #71 ¥I#SS7I2* #71 ^MIJEi AKOI Oil 

S^£J^ 3312^*1 a , Sl27isa&0|| S^BOI ^S9b H^SaHS. #71 3123 a 4*8 SI ElBir #7| ¥5i£1 

oi oil s^sjfe flo^a, #71 ^^w&& #7i asapi &a7i ai-oion s^g^ aw^ia. 'as a^-aioia si 
juioie^ 6Js0ii gsmoi, ai saoii #7i Hi^?ia as,#7i. ni3^xi§ o\± smt £Ai7in #7i 

■»l2^flfl * #7| M4^¥ia« 2HAI7IW #7| ^§2J AI2J- .^Ollt #71 Hlt^fla » #71 X1l3^?lxlM £^A| 
#7| HI2^?ia » #7| HI4^?lxlS SA|7|fe SlOiaSS ^UIBO; 

#71 CIIO|Ei{= #71 ^^712] ^^g^ QIOIEiei 3101 b^^o^H, #7| Xil OiS^I 6Jafe.#7| 7|g 

<^S2| 6Jmej 201 fciK^^ma. SEB #71 XilCHsj^^ #71 ¥l#87| ¥5 SJMLHOII ^hllSlfe ^ S 

# ?^SEra oigoFoi =?m®t: 201 a^e, #71 hi u «i2§a#S!g #71 ^i# ss7iui.oii ^ui£i^ 2 

31-S HI 0I8SFOI 201 tiKSS|S(D. 

#71 qb j&mm g#spi «b ■» chi cas ?i#87i ¥5 sissi ^nf4= ^ Aiej- u± ass. 71^ 
6J^2f Ei^sitssj ?i#e bi^ohoi ?i#as SSS^ ^l# S#7|, ¥Hi£| ( ^^m^ <m^m ^ 

61-01 #71 ^HgEISI ft^SetOil 8&SF01 #71 S^e^j 6Js2J ^m^m 7^A|7I^ ^^aHICH ^S7I, ^ £ 
^^s^ #71 g^M^ 6J^e ^^ol-OI 6J^S #71 EIE^M^! ^^^AH HIS 5^ ^^71M 

^b|S^ ?I#S7| ¥H SJ^H] ^ AIZI ^4: CHI 2iCH AH , #71 ?|#87l #H S|^2J ^ £71 

Oil #71 ?|# S^7|2f #71 ¥H^Ei AI-OISJ S^M ^3-21 . Aia«B #71 ¥HUEiOil SSoFTiU 

#7| ^H^a^^Ei ^§Sf^ B)j|; SJ #71 ^§2J M2} ^Oil #71 ?l# S#7|2f #71 ¥HHEIS S^S^ B 
711 M =?U\®±= 3§ ^S2S BO'. 

bH,^B ^ A! Oil Oil d>^^ , #71 #71 EH Oil ggSfb B7j|^, #71 §2^1 ^^6^ B7j| : * 

QIOlEi §y XilCHM^ .61S0||.8&ShOi, #71 ^§21 AI^SBOil #71 §2^2j DH^2f #71 #H^Ei M0|2| 
g^M #71 ?j#S#7|2f #71 ¥H^Ei M0|2| S^e BM» "?«IBO. 

#7| °J§* Gil 01 EH #71 ^^7|2J ^MUI 8^B Ql 01 EH 201 df^5|5f2, #71 HIOiM^ #71 71^ 

gan <M^2f s^sf ai^oi 01 bf^^mCK 



3 



£ ^§31 £ §S[ ^2J oig gy s ^goj A! CHI 2| 3KM 0^61 0ISH6PI oH AH B 

»aa uibsib ^aioiis oiiAim^ * £3oii ^ina mee ssskmo^b bo. 

01 or. §¥B £E£g SSSJM B gJgPJ bt&s|B ^AlOilM gS&°^M|. B ^ All 61 «HffCK 2| 

Oil »|A|S SUB ^5¥lb SHB " XHM UEIfcHO. 

£ 2^ B 11921 UtBZIB ^ AlOfl Oil 0>e «4JS:>I ¥5 M^EOICK 

£ 2M B HtSSI b>»S|B ^'A| Oil Oil G}^ ?\&B1\ ¥5 SISfe:, SS^I(21). PHUEH(25), a 

BfllOl ttB3l(27), §y B40|(29)§ ?U|»D) 481 4^Er4^ 4 AlZtS SOPI ¥ioH H^r ^ III- 4 s 4 HI 01 SIS (Fast 
Frequency Lock Control Circuit, FFLC)(23)M =?tt\&Q. 

gS^I(21)fe JI^M^ <^iS(fr)2| EIH^M^ <ys(fv)5J fl&g til 12 6^01 TlgXtB SfilD, 4^Er4 
HIO|S|S(23)*f: ¥5 SJS2I E r *??-1 ^(Power on) SJIOII 9l6f Sg^l(21)£f ¥H«EI(25) A r 0|2| § 

SH ^S°J AltLK At) SB §2^1 EH (25)011 538(11, 01 ~ S#}|(21)2f ¥HilE|-(25)» 3 

QAIB8H 2^ ^E r 4^ B* HIOi£J^(23)fer. E3I0I E) (DATA)2r Al^^j ErdrOIEHMS OlSSrM JI^S ± 

§21 AIB(At) SB §2#(l)i ¥HiiEi(25)0j| S3?0| ( m^m^ fc!fi(fo)2| 3!8ri=r = H ^Er^M S3| ?i 

§h assioi *a^i(27)^ gas a r ^ sio)a&(vc)s aais bsck 

BBfllOl »a2l(27)te £!£(fo)S Htti!8t01 ¥°HE|(25)°i ^agf. = XII oi a a(vc)oii g&a r oi § 

as(fo)2J ^Er4S ^^AlZJa. «^3|(29)te 4:§2J S3=S(N)£ S^BB] a^(fo)M M^8 r 01 
EIE^M^ <iim(fv)^AH BliBO. 

£ 3 » £ 4fc £ 2011 £A|S ^Er4^ fif »|0|S|S2| H1ft|A|0IB UEfU)^ SISEOIO. £E 3B ¥HiE^f 

1» ¥H«EI(F!rst Order Loop Fi Iter )(25A)PJ UEfLHH SE 4^ ^HEPr 2» ¥HH EH (Second Order 

Loop Filter)(25B)B S^M UBfcBQ. 

£E 3 * £ 4M S^af^, HMgAIOII Oil CTi^ JL^ ^Er^ ^ HI CH SI ^(23A)^ , 2^! a ^(VCC)CHI ^&0| 2^£lb 
§S^(I), §a#S!(l)S| EfB3f ¥H^EH(25A,25B) AhO! CHI S^£lb SI1^9lfl(sw1), ?I^SSPI (21)3 
^EH(25A,25B) AhOI Oil S^£J^ 3812^91 Xl (sw2) , * HI0IS|^(231 )■ ?UIBO. 

fl|OIS|S(231)fe QIOIEI(OATA) » XilCHM^! <ym(CLK)OII g&8 r 0| f AI^(At) M 21 CHI H1 1^91 XI (sw1 ) 

S XHI2^¥|x|(sw2)e SHAI^ia. 0|0|| (Tf£f ^§£| AI^(At) §^ a^^r ¥MiEi( 25A , 25B ) ^. 

CF. SEB HIOIfilS(231)^ 4r§2| AIZI(At) «0||^ M 1^91 » (sw1 )M 2.RA\d\^L Xi\2±9\ X\ (sw2)S BAIEiP. 

CM ^| CHI AH El^ QIO|EI(DATA)te £ 20ll £AI© ^^3|(29)°J ^^e(N)3f QIOIHB! 5!0| dhir^SUl, HICH 

mm ^S(CLK)^ £ 2 Oil £AI9 J\^m^ 6i^(fr)2f §g§l ^^oi >j 0 | dr^ShCh 3&IU Ql OI EH (DATA) 

SAI £J¥OilAi eiPhQfe ^2|2j aiOIE-l^ A^g^ ^ 5EB MO\m^ ^^(CLK)^AH QB <£°\2\ m^£lZ>D\ 

M£M 4 5UO. 

B© SI01S|S(231)fc ¥5 SJ^moil ^PU|£|^ ^ 3^EHS 0|g8 r 0| 4^ 212 §2^(1) 

S SSPK21) LHOil ^aisi^ a8hgHS 0I8»0I 4 SICK 

0| £ 2 LHXI £ 45 S^8(01 g ^SOII DJB Sl^2| ^E^ ^ AlZfM ^^A|3|^ ^Si ^AHI 

81 tfSBa. fl«S3| ¥5 gEH°| ^Ef4 tta^lOIAlb m^M^ <Ms2| ^E^(fo)^ a§ 4^^^(1)011 ojoH 

^snaa. 



OI^IOilAH NB EJ^ Ql 01 EH (DATA) Oil 2| 6H »0|2 frS PI^M^ ^nf^OIQ. SEB aa»l 
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OPIOilAH Kvfe agtXIIOl »a^l(27)S| Oi^(Gain)M UEfLO Vc^ ^H§jEI(25)°] ^ HI0iagKVc)8 

^sjAi( 2 )0j|AH tt 4 »S0|. Kv^r agUUCH »a3l (27)011 2| 6H SMI ^§£J^ BiOIHS S8^ ^G^(fo)S 
£Hi ^IBHAHfe 01011 HfiS JJ|O)aeKVc)0| 2^«ICH 31 (27)011 S^SOIOf BD. 

eEH^I ¥5 HSOilAH^ ¥531- HI i« (Close) 8 EH Oil AH UI>iE|« EIEe» gSTOII 2JoH XjlOia 

^(vc)oi bhoii g uson ca^ 9\&mj\ ¥H u^oiiAH^, n^si e 2=31011 ^e^ ^ fliois 

£(23)3* 9\&mi\ ¥51 IN &( Open) ¥5^ °IMH 01 ^ EH Oil AH 88fe ^E^(fo)g 21 J \ 9\m SI 01 a . 

B(vc)« wsaopi ?ioH Aia(At) g» aaniDi ¥H«a(25)oii la^^i aa. 

S= 3011 AH 21 301 ¥°UEi^ 1» ¥HSH(25A)£ 3afl(l):>f ¥HI[EI(25A)S AIZJ-(At) SB* * 

m CCH 3iHH A| E\(C) £f&2| a&£»(AVc)te DIM 4*^*1 (3)2S figg ^ o, a 



OUIOIIAH Vc1B fl|OtaS(Vc)S| 2L3I&EH UEILHII Vc2^ HI0ia8KVc)2| Ug^EH UEftBQ. Cfe §2 

*(i)oii °ish Aia(At) eei ^ahaiekooii nssit- 2§fg§ uEtao. obmh aizm^os 4^*id) mxi 4= 

ttf*!(3)0|| £|6H AH DM ^ttTA|(4)a SOI ?<HIBa. 



^(4)oiiah m ^ 2*^01 Aizi(At)^ maaia«(c f fr B Kv.i)oi § sh xi ^ noii hibh ai^so. nb gj^ qioieh 

(OATA)OII 2J6H ^§£1^ St^S/d S^3»| (29)^J «^B(N):DI- SUfi 3J0I UtBfSIStCh 

^CH iSofS S e S Oil AH 4^4* a* BIOts|^(23)°l JHI CH SJ S (231) NOII oHS6fe Q| 01 EH (OATA)a 

»IOIM^ a^(CLK)B ^<MSf01 Aia(At) SCUM SI1>i9lfl(sw1)B BAI3IH 38l2^fl xl (sw2)M SHAI&Ck OI CHI 
0}^ 9ltf3«3|(21)2t ¥*IIEi(25) AK)|2| gaol 30U4 fltfS^I ¥H3f £M0pen)£j H OI ^ EH Oil At AIZHA 
t) SJaWO)^ ¥HHE|(25)0II g^C[. DLf^AH S!8>fe 4^E^(fo)8 £U| ^oH «fi& Bid 2 &(Vc)OI ^ 

£]£Ich aaxiioi »a^i(27)oii aisaa. 

AIZI(At) ^Oilb XilCHSJ^(231)fe XHI (swDS SMAI3IH X||2^?l M (sw2)M SA|9|ffl. 0| CHI ?lg2S 

31(21)3 ¥H^E](25) Ah0|2J 2^0| C[A| ^§£|CH 9ltfS?l fflW (Close )S 12 a&aBM <BQ. 

mm E 4011 AH 2f ^01 ¥5^EO^ 2^ ¥HgEH(25B)S ^££1*= AI2}(At)g P§ ^^^(4)2f IT 01 ^££J 

oi oi ?i oil ai ^aiib g£i§8 aaraa. 



01 ^011 AH Uha ^01 S BSOil ¥i^e^l ¥° SJ^OUHiz: EF^?-J S ^ ^ I CHI ^^l 

(Open)^ ^ EH Oil AH Aiei(At) est §2^(1)^1- ¥H ^ EH (25) Oil 5^£JH^ ^Wt4> ^01 ^£| Ol^OUIfe 

SSOI 5Eff §2W(l)b 3>H^ ¥° ^ EH Oil AH ^°IM ¥IB a^OIH^ ¥H 2l§£(Loop Stability) 

oil ^^isioi §s^(i)f a >ii aa bh^=^i b ^ aia. 

SEB- S ^SOII 0}B ¥H SIMOIIAH^ ^H^^F ^Oil^ ffll^ ^ EH Oil AH S#^l(21) 

Ui°j Seignf mm eS^^MI ^ ¥5 CH^^e ^^Jo^MH ¥i^ ^0|^( Phase Noise) §J Tl^ 

X^(Reference Spur)g 4 s 3301 SIQ. 

£ 5 §y £ £ 20il £AI@ ^ Xi|0i£j^2] n2AIA|0|> UEfUi^ MSEOIO. SE 5^ ^Rmt\D\ 
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1XF ¥HHE-|(First Order Loop Fi I ter )(25A)2J S?I UEIUH £ 4i= ipHIiEPr 2X\ ¥HIiEI (Second Order 
Loop Filter)(25B)6! S^M UEffcHC*. 

£ 5 il E 61 S£8r2. XII 2ti A| Oil 0)1 Cf^ ^Er^ ^ HIOt£JS(23B)*r , 2^2^(VCC)0j! SJ&OI 

XII1§afll!(l1), XII1§2#lg!(l1)2| E}&1H ¥HHE1(25A.25B) AI-OI0II §^£l£f HI I^SN XI (sw1a) , 9\^SD\ 
(21)21- ¥HHEH(25A,25B) Ah 01 Oil XH2±?I XI (sw2a) , S XI a8KVSS)0|| HBOI £^£|J= XII 2§ ail£J ( 12) , 

X»2gaHS!(i2)21 EfB3f ¥HHEH(25A.25B) ArOIOII S^EISr X||3^?l XI (sw1b) . U SI 0]sJ ^(231A)S ?UIBCK 
" ¥Hi!EH(25A,25B)2r SaHIOI »5!^l(27) AhOI Ofl XH4±?I XI (sw2bpl- S^SO. 

- SICH2J^(231A)^ BIOjaeKVc)2| »(Vc2)0| XII Oi a Ef(Vc)2| £3|fitEN BKVcDfiQ S S^Oil^ HOI a 

8KVc)» feOPI ?16HAH, gja* Q| 0 1 EH (DATA) S XIIOIM^ <^^(CLK)0j| g&SrOI, ^§2J AlZh(At) ^^Oll XI1 1± 
«XI(sw1a)B SAI9I2 XII3^?l«(sw1b)B 2HAPI01 SEB 3812^91 » (sw2a) » XII4±?IXI(sw2b)« SHAIZIO. 
01 CHI d>£r 4:§2| AIZf(At) §2* aii:>r ¥Hi EH (25A.25B)S 

seb awas(23iA)t aoiaa(vc)2i us^eh »(vc2)oi xiio)aeKvc)2i auvcoso are a^ou^ 

xnwasKvcm b*«i wai/d. qioi ei (data) 9i mo\m^ ^m(CLK)oii sbskh, ^ssj Ai^(At) bboii 

XII1^¥1XI(sw1a)M 2HAPC2 XHI3^?1 XI (sw1b)B SAPIOJ SEB XH2^¥i XI (sw2a) §y XU±9\ XI (sw2b)S 25A|^j 

a. oioi ^§2j Aia(At) §^ a#^r ¥hheh(25a,25B)^¥eh gmaa. 

Aia(At) mO\\^ X||OtfflS(231A)te XHI1±^X|(sw1a) * X||3^XI(sw1b)§ SHAPIH XH2^¥I XI (sw2a) 
» X|l4±flfl(sw2b)« SAI^JCr. 

OPIOUH 4:§2i AIZH At ) e 21 Oil ^ XII0i£IS(23B)2| gspia §21011 XHI2^?I XI (sw2a) 91 XII4 

^XI(sw2b)M 25AI3|te 0|«te 3 3iy§B0|| ^Er4= ^ XHIO]sJ^(23B) U ¥HH EH (25A.25B) 0|2|2| ?| 

6ra«?K2i). s^xhich »a^i(Z7). sj »*F3K29Pj sztan not a^s* sopi ^oHahoiet. 

01 #011 /d flgB Ur£f STOI XII 2*J A| Oil Oil dr^ 2* ^Er4- »|0|2|£(23B)fe. SI(Haa(Vc)S| US«EH »(Vc2) 

oi noiaeKvc)2i s^i&eh attvcosa- e a?*B oma aoiaa(vc)2i us«a 2t(vc2>oi aiaaeKVcOsi 
s^i^eh ^(vcDMCh spoils ii^m smo\ sio. 

SB Ej^ CHI 01 EH (DATA) £r XI1 1 41 A| Oil Oil A| £ 2011 £A|Q ^^^1(29)2] M^M(N)3[ S^B QI0IEH2J 

301 b^*!6H2, XIICHM^ <ym(CLK)^ £ 2011 £AIB ^I^M^I £1^.(U)2\ m%±m 61S2J 301 d^^mCh 3 
aU QIO|Ej(DATA)^/d 2|¥0IIAH 2i^r£l^ a SI SI CHOIEH^ M^M ^ 9l°Q\ SEel HICHM^ 6is(CLK)SAH 

sEm xii o\ m ^( 231 a) fc ?i^e^i si^yoii ^pbia^ ^ s# 3^ehm oiga^oi 4- xiii§a#§i 
(id » xii2§a#s!(i2)s ¥i^ a«?i(2i) utog ^paig^ aafsne oissfoi =?mm + ho. 

0I& ^ AilAHOII AH sj^ ^AlOIPr ^HAISISia. 04^1 AH ^§§1 gOIMOl M§£ia2U, 01*= BXI S ^SI 

^SoPI ?|& =^ Oil AH Ahg@ 301X1 SIDISSOIU ^5j*j^g?|OII ^IXHB S ^SS| M^otDl 9\o\0\ 

A r es 3E oma. ziehhs e ^i^ ^o^2i e^sj xi^m ^ r a x r a^ oi^^eh ass &m * 2§§i ei ^ 

AlOIPf ^r^mCr^ §1 0|oH^ 3010. drdrAH , S &gS| 5!§S 3|^^ fit §¥9 ^&I§ : ?S?|2| ^| 

ir3 Ar^OII SloH SoHXtO^ m h 3 Old. 



A Js^ dr2r ^01 S ^SOII CErM f5 ^Er^ ^ HICHSJ^S ?bl&o^M1 ^Er4= ^ A|^ 

S a±A|9IM SES ^11 ^H<yA|3|^ §SOI ^Ef. 
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(57) mm 

1. Ji^e^ ^msi- niH^e^ tim.2\ 9\&m aimmoi ^mm^ ^mj\ ; 

Ef^?-j Power on) 2^1011 £J\ S^I2} &2| ^HiJEH AtOIS] S^g S2 ^3*1 Aieie^ §2^1 & 

}| ^HUE-jOil S^SfXU &D\ ¥H^E^¥Ei atO, 01° &?| Si^l5l ^HUEHM S^m^ U 
^ a* XIICHalS; 

e^M^I ^ h ^5rD1 &3I ¥HiJEi2j ^^2^011 e&mOj &2I 6!£S| ^Hf^M A| 31 

s?s 2. mm oil sjouH, ^ monism, 

hhim^s&oii neoi s^si^ §2^; 
£M saw^^i aea #21 moioii s^si^ xm^xi; 

?l4fa«3ia- &2I ¥5iEj Ah 0 1 Oil X1I2^?|X| ; * 

ojaa pioiEi * XilCHM^ ^JSOil SSSKM , AI2*§e*0||^ &D\ H\1±9\X\m BAI3IH &D\ l]\2±?\x\ 

S 2HAI3I01 AIZI ^011^ 2HA|9i:n H!2^?|X|M BA|9|^ HI 01 si SM ? 

ti|5f{=r 2i 6^ fl^S^I ¥5 sJS. 

s^ps 3. ai2»oii sioiAH, s§j qioie^ m\ a^oisi »^s» qioiehoi ^§ m S o £ §^ 

««S3I ¥5 SIS. 

4. a 28 011 sioi/n. aoi x^icHp^ feoi D\^m^ §sj& nis^s « 

¥H US. 

g^S 5. HI2SNHI &CHAH, HICHSIS^ ¥H sJSLUOil ^d|£|^ ^ S# ^g&l 0IS8t 

01 ^SSIfe l§2§ o\$= US. 

S^PS 6. H2B0II SlOi/d. &D\ 2#}|LH0il ^0|£l^ 3»BHB OISSKM ^£*£l^ 2 

S ^§25 Shfe ¥M US. 

S^S 7. HI IB Oil SACHAH, #?i ^ Hioisis^, 

3ai1PI5a&0|| ^B0| 2i^£liz: 391198*9; 

«3| 39198*93 EIE+jU- ^HUEH AhOI Oil S^£l£f HM^flM: 

£>0| ^H^EH AhOI Oil «!2^?lxl; 
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&1\ *II2§S#^S| ElEfHf £>0| ¥*i!Ei Ami Oil S^SIfe XII3^?jxl; 
sn^g^ S^jjjOj AhOIOil §^£ji= Hl4>i¥lx|; §* 

£J^i QIOlEi * JIICH^ <^sCH| g&6KW f £33 A|Z! S2hOII HI1£?|xl * XII3£?jxlg OJi= 6fUl 

- £A|9|H £>0| *||2£?|X| §y XHK^^XlS 2°A|3|D1 £33 A|# ~Q\\^ «I1£¥|X| £! »I3 

_ 4*631 ¥H SIS. 

us. 

9. M78KHI SJIW/H. XilOtg^ dlb 3l^g^ 6SJ& f§2? 8fe 91 

#S3i ¥H sis. 

3^P& 10. BI7»0II &CHAH, HICHSISfe: 6P| ?|#§3| ¥H SISLHOII ^d|£ife ^ 3t9E|> 018 

^oi 5je ^s^s «&§:ji ?° sis. 

S^PS 12. D\mm^ Mm 9} HIH^M^ 9j^S dimSKH SCStb 9\& Sf^l , ¥Hi!Ej ? 

»3S*fc g^JIM =Pd| ohfe 5\ami\ a* AlZie B^AI^Ite gtBOII sicn ah , 

#31 «&§3| ¥H SJSHi Ef^?-I g £E3IOil #31 2#3|2f #3| Ej Ah0|2| S^M S3 ^§2] AI2J- 

§2M #21 ¥HHE]0il S35^U #3| ^H^QS^Ei ^#6f^ §y 

g^l ¥H US2J nrEI-^ ^ AIZIM ^A|5Mfe »H . 

13. ^I12S0II SiCHAH, ^Ol ^Ol ^HUEIOII Siofb Ef^l^, 

S^l ¥H £|S2i ^ AlZfM ^^Al^l^ gjgj. 

S^PS 14. J913«0g SiCHAH, tf^l gj^ QIOIEHfe ^^M3f QtOIE^oj >j M sgog 5^ 

¥5 US2J ^Ef^ ^ AIZIM a^AI^I^ ^S. 

S^PS 15. XH13S01I ^ICHAH, HiCHM^ 61^^ ^^1 Pl^e^l d!s2f <i!^oj s§og 6^ 

?l^e^l f5 SJS2J ^nF4= ^ Aizm ^4:A|3|^ 
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